|0/5?9971 

WO 2005/052204 1 PCT/JP2004/017617 

iAP20BecWCT/Pro23RIAYa(» 

^ « 

[0003] 'rV:^iy'i7J>>^^tLX. Mg-Al^, Mg-Al-Zn^, Mg-Th-Zn^, Mg-Th-Z 
n-Zr^, Mg-Zn-Zr^, Mg-Zn-Zr-RE(^±®7C^)^^(D|!g5>^(^'8*^;5^ 

wttbcOife gSl£&U^iiiPtt^^1-5-^jJ^^i^l>^'^^tLT. Mg-Zn-RE (#± 

[0004] i|#fP:SCitl : #W3238516^^# (0 1) 
#rF^fi^t2 : #fF2807374-^^^ 



wo 2005/052204 2 PCT/JP2004/017617 

[0005] Vil^UiTb^h. fi^JfeOMg-Zn-RE^-a-^-ett, m^\fT'irJl'yT:^<D^^m 

[0006] !i!^ffxmRm'^tim^mRx^Mmmmhfititmm^fix\,^?>f)K mm\^ 
[0007] ^mm fii±m(Dx^^*i^^^m^xfi:^fifzh<Dxm. ^<r> n m-i. -^^^^tf 

[0008] ±iB^^Sti-5fc*. :^l§eg lc^5iS3IAi«lSti-v^^i>'^7 A-^^ri. Zn?: 

(1) 0.2^3^5.0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

[0009] {J:^5ii5§SS]iIflH4'^^^V!^i^'g-^«. Zn^aM^%^#U Dy> HoS. 

t;^r;6^P)/j;5«^*^^3ltR'$tl5'>/ji<i:^>iao5c^Sr'^th-^bM^ ^IflS 
dSMg;6^e>f!K^?. a^rbfiTia^d) - (3) ^Jj5|fc-r^i:^#ai:i-§o 
(1)0. 2^a^3. 0 



V 
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(2) 0. 2^b^5. 0 

(3) 2a-3^b 

[0010] {m^m^mi^m^-^^^'y^J^^^^n. Zn^aJI^^%^*U Oy. HoR 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

[001 1] Km?>m^&mm^-^^^^y'i7J>.^^ti:. Zn^am^%^^U Dy. HoR 

tJ^r;6^e>>^i5P;d^f)Jl«i$ti5'>*<i:^>ia<^7n^Sr'a'tfT-bJg^%'^#L, 

(1) 0. 2^a^3. 0 

(2) 0. 2^b^5. 0 

(3) 2a-3^b 

[0012] :^mm {-'^Si^3^gi«»-^i/^>"J'A-e-^{*. Zn^am^%^^U Dy, HoR 
tmgd^to^'O. ai:b«Tie^(l)-~(3)Sr«:fe•r'^^/^^^!>A^^^5tt»Srf^*)^ tHi 

mK^Mm^nofcm(Dmmwxmt. ^?a{-*3v ^xhcpm^-^^^'y^y^^R 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 



V 



wo 2005/052204 4 PCT/JP2004/017617 

(3)0. 5a-0. 5^b 

[0013] :^mm izm^^^m^m^-^i^^'y'>J^^^\t. Zn^aJ^l-%^^U Dy. Ho^ 

(1) 0. 2^a^3. 0 

(2) 0. 2^b^5. 0 

(3) 2a-3^b 

[0014] ^fc. mmmmmmmm^<D^i^nm-io. 2 n m^:x±x^h<o. mmnmmmm 

[0015] :^^m \m^M^Smmi^-^^^^^^J^'^Mzis\ ^T. WIEM14*PX«^H: 

JBEJg. ECAE. §|fe*DX. ^jg. ifeit, ft(f , FSW^PX^t/f^ttb 

<Di|i^<93gL^)nX09t)^i>'iC<^:^-o^fif9t>0-efe6^i::6S^*LV\ 
[0017] t.it. ;4c|S§g{c^5j^3fiftiifi«0i4-v^/;^i^!>iN-a-i^{c*3V>-C. *iflEM»XSr^T 
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[0018] ^^^16 

v\ 

(4) 0^y^4. 8 

(5) 0. 2^b+y^5. 0 

[0019] t^c. (J:^5ie3^«ii5l5H4-v^^'>'!?i»-a'^l-*3V ^■r. HlTEMgtCYb. Tb 

. TIE^ (4) RXJ^ (5) tr^fc-r^li: W^U \ 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0020] *fc. (C>^5i«3^Si«lOtt-^^5^^i>'!J'A'^^lC*5V ^T. l&IEMglJlLa. Ce. 

c«TIB^(4) S.0^(5) ?rti:fc1-i^ W*U \ 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0021] i^. Mm(v;/i^^p<^/v) tit. ceRxn.a^±^^t-r^m^<D^±m7um(Dm^ 

[0022] t»*«19 

, La. Ce, Pr, EuRxmm^^h^i^m^bmi^i^tl^(i^ti:<ti>m(D7i:m^'^t\rX 

dm^%^^u cRmnrm^ (4) - (e) mtcr^tiimt.u \ 

(4)0^c^3. 0 
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(5) 0^d^3. 0 

(6) 0. 2^b+c+d^6. 0 
[0023] »^^20 

d5Mg;6^bfiK«9. ai:b}tTfE^(l) ^ (3) mfc't:it^^t-r?>o 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

[0024] izm^^^sa^mii-^^^^y^'^^'^ti. zn^am^%is^u oy^ hor 

(1) 0. l^a^3. 0 

(2) 0. l^b^5. 0 

(3) 2a-3^b 

[0025] 3tSi^tOtt-^i5^^'>!J'-^-6'4kft . Zn^aJg^%^^L. Dy. HoS. 

(1) 0. l^a^S. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

[0026] (^^Si«3tfgii5l5Ht-7^^i^!^i^'a-^{* . Zn^aMT-ro-^^Tb. Dy. HoR 



wo 2005/052204 7 PCT/JP2004/017617 

(1) 0. l^a^3. 0 

(2) 0. l^b^5. 0 

(3) 2a-3^b 

[0027] iZ^mm§lMm^-^^^i^^J>^^'k\t. Zn^aMi^%^Wb. Dy. HoR 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

[0028] ^mm K^^^m^smmi^-^^^^y^j^^^^n. zn^am^Vo-^^u Dy. hor 
oit^(Dmmaxm\t. ta(c:*5v ^xhcpmm-^^^i/^j^'mRxmmmmmm 

(1) 0. l^a^3. 0 

(2) 0. l^b^5. 0 

(3) 2a-3^b 

[0029] *|gM^^:^5ii53^Si^le3^4N'^^V!>J^-g•^^c*3V^T. mhcp«jt-rj5^ 
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^mu ECAE. B\max. im. zfvT., mf. pswftpx^it^^iiibois^o 

[0033] ^fc. {c-^^i^ 3SS?« fgtt^i/^v'lJ^ A-a-^{c43V ^T. lfrlEMg(cY*5J;0 

(4) 0^y^4. 9 

(5) 0. l^b+y^5. 0 

[0034] */c. :$:3gPJ \m^^^l^%m'^-^^^^'^^^^K^'^ ^X. SfffEMgt^Yb, Tb 
(4)0^c^3. 0 
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(5)0. l^b+C^6. 0 

[0035] t.tc. im^m^^m^'^i^^i^^J^^'^i^iS^ ^T. WIEMglCLa. Ce. 

cfiTE^ (4) Rm5) mtc-r^ittmtL^ \ 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[0036] :^^mi^m^M^&mm^-^i^^'y^J>''^^\^i^^ ^X. lulEMgtCYb, Tb 

. La. Ce. Pr. Eu&tmm}a^b!^j:5«^d*bS^§^lSil>'fe<ttia<^7clg?r^t{-'C 
dM^ cS.tJ^dH;TIB^(4) - (6) ^mtci-Ztil)mt.U \ 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. l^b+c+d^6. 0 

[0037] *fc. :^mm i^m?>m^mmmi^-^^^i^j»'^^i^^^^x. inEMgicAi. Th. 

Ca. Si, Mn, Zr. Ti. Hf, Nb, Ag. Sr> Sc. B. C, Sn. Au. Ba. Ge. Bi. Ga. In 

. Ir, Li. Pd. ShRmi!)'b^J:m^^hmiSi^ti^'>^<i:<thim<D^m^^^XOm 

[0038] im^i^^s.Mm^-^^^-y^j^'B-^<DmiB::}7m\t. zn^srai^^%-^^L 
mm^Mg-d^h^v). a<bbfiTie^(i)-(3)^mi-7i^^:>'!>«A'a-ik^3t 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5aH3. 5^b 

[0039] ±m(D:^mmim^m^mmm^-^^^^y'>j»^^(omj^:^micxM. -^^^ 



wo 2005/052204 
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Mtfebnxi^^f^^i^<z)m MiEMMxt) tcMs^riSr xs^MLTt) 

:L(om(oi^Mm^mx mti>n5ox:-45ox:. mmmmntn^-isoo^ 
[0040] ^mmKm^m^&MmB'^^^^y^j^^^(omi^:^mt. zn^am^%^^\^ 

(1) 0. 2^a^3. 0 

(2) 0. 2^b^5. 0 

(3) 2a-3^b 

c«TiE^(4)StJ?(5);Sr?«^1-;it'i>prig-efe5o 

(4) 0^c^3. 0 

(5) 0. 2^b + c^6. 0 

[0042] *fc. :i^mm i«|SH4-7^;^:V!>i.-^^(DSlat:^lfe{C*3V ^■t. MEM 

glCLa. Ce. Pr. Eu. MmRXKidi!)^tbti:?>mi)^hm&i^n?/J^^J:<thlU<07m^ 



4 



WO 2005/052204 
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^t\-^cm'f'%^mu ctirw.^{4)Rm5) ^mtc-r^ith'^m'ch^o 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0043] ^it. ^jcBig iz^^^^stMmm-^^^'y^j>^^4t(D«m^mi^is\ ^T. striBM 

mi-X^^U La. Ce. Pr. Eu. MmRX^Gdi!)^hfS:^m^hm^^il^(}^fS:<tiil 
a05n^^-a'tf-t?dlg^ c&t/d(4riE^(4) - (6) ^mfc-Tzth'^m 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. 2^b+c+d^6. 0 

[0044] ;i^^mi::m^M^S.Mm^'^^^i^^-i>^'^^<DMit1^mits Zn^aJgi^%-^WL 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

[0045] :^^mK^^%^^'^m'i^'^^^^^J^^^(Omt:ijWi\^. ZntraJgT-%-^^L 
. Dy. HoS.t)^rj6^b>5:5P-&*^>il^$*v5^i^/jJ<i:1jia©7C^^-e'th-T?bE^%'^ 

mu nm^ugfi^hm. a^bi^riB^d) - (3) ^mfct-^^^^^j>>^^^ 



4 
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(1) 0. l^a^3. 0 

(2) 0. l^b^5. 0 

(3) 2a-3^b 

[0046] -^fc. :^^m \m^m^&^^\^-^^^'y'>j^'^^(omm:^m^i^^ ^x. mmu 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[0047] :^mm . tu ism 

g{;iLa, Ce. Pr, Eu, MmRXfGdii^h^J^^mii^hmiSi^tl^iif'^KthlUO^^^ 

•^ff-ecE^-%^^L> c«:Tie^(4)&t;«(5) mft-r^Lth-^mxh^o 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[0048] ^tc. :^mm t^#5ii53^Sffi i914-7i/^i^^7 A-g-^(DSi3i;fyife{c*3V ^•r . StfISM 
J^^%-^^L. La. Ce. Pr. Eu, MmRX^Gd7!)^hiS:?>Mii^hmiSi^tl^'Pf3:<tiil 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. l^b+c+d^6. 0 

[0049] *fc. :^mm Km^M^&mmB-^^^i^':7M.^^(Dmi^:^m^i^^ ^-c. ttiisM 

gfCAl, Th. Ca, Si, Mn. Zr, Ti, Hf. Nb, Ag, Sr, Sc, B. C, Sn, Au, Ba, Ge 
, Hi. Ga. In. Ir. Li. Pd. ShRXrvi)^hfS:^mi)^f>miSi^fl?>'P^J:<t^lM(05t^ 
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[0050] *fc. :^mm \zm^mmmMWsB-^^^i^^j^^^(om^:ffm::)s\^^x. mm 
maxn. mm. i^mu ecae. §i wx. mit. zfyyT.^ ifeit. ui. Fsw^jnx 

itriEMtt^tinxr*. jeem^ #mu ecae. ^ISApx. HHt. t^^;^. ISjt. fttf 
. FswApxo5*)^M-ct)m^'^t3*-ct)-Brti'T?fe5o 

[0051] *fc. (;i'^Si^3^fii^l5H4-vi/;^iy!i7i^-g-^<DMat;fy^|c joV>r . tlilBil 
ttJ!)PX^^=fT5g^(Oi^^*«i5i^ilTT-fe5^t;5W^L<. */c. j;<9$f*U^i^M*{i 
lO£iTX*fe5o *^c. llfKM»XSrfT5i^»llelfe/ct)(DM*{10. 002iJi±4. 6 

[0052] f^S . . j^^U^^(Dfi«i!aicio-C^-Y>^/^$ti/cev >i^^l:?rit*-r 

[0053] ^iy:/?^Jl^©§]^iJi^^f^5XS^tf5i«3^«i«l8tt-vi5^;!;iX^7A-a-^(D^ 
'^t*> ;ti^6«)(;i@<b^?^Jc^'t-5to^f^ofe^(j:Mi4inxSrtTofcl!g(Di^ai» 

'^•hm<. 5l3S3S^dS200MPaUJ^TOt>O^*gi-o *fc. ^y>^#©@^b«fi. 

ttj. JBE®. ^jg. T^V;^. ECAEJfc^f^fflV^fctO-C&5o @«?^^f-«:. ff®. 
if ecae. ^it^ :/i^^> ifejt. *{f X FSW;5j^SrjifflL-Ct>^v\ * 

. /cCifa'«r®Mtfe!iPX^;!jPx.§ii:^5T-tr§o 
[0054] :2^|g W {c^§«^SKI5H4vi/;^V!^-fc.^^(Ditit;^)£(c*5V >-C. MIBM 

tfc!jnX#>Srf^5Xm<Dmti:, ttfffiM14;!lPXifeHcfi«!ia«rfif5XiS^Sr$b(J:*#i-5 
rirt pril-CfcSo f!^*0.a#OiHfe!)nXi^(D®!$S.U^I^{^3*«trl^toa 

[0055] ^fc. if-w^ \m^-^mmM'^-^^^^^j>>-^^(om^-)^Mz.^\ ^r. tiiiBfi 



i 
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[0056] *fc. :^mm K^^M^&Mm^-^^^'y^j^^^<^mmijmcm >-c. mibm 

[0058] ur.:^mm(Dmm<Dj^m\^-:>y^^xmM'r^o 

m±m7cmit)^Y. Dy. HoRxmd!)>hti:mi!)^hmn^fi^<p'^j^<thim<D7c 

[0059] ;ftMSfl«««it+B:d5?^fife$n5^5t^^«. Mtt*PXmfe5V^H:iH^^X^{^ 
[0061] ;ftM^«S«itffi^*-rs^JRiSrMffi!iPXl-5:ii:{j:J:o-cfiM»«S«lii*io 



I 
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[0062] *:^c. m^xnm ^Ltz^Mmmmmm^ iznyy^j^nm^-^-ktix^^ ^5o 
[0064] mm<Dmmi) 

[0065] :L<D'r^:^-y^J>^^4^(Dm^iimit, ms\z.^irA-B~c-D-E(omxmtffi&m 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

[0066] i!&±m7n^d5Dy. Ho^tmr;5^ib^^5Pd^^>5i^$ti.^lXf*2Jiil±<^7n^ 

E^%^^L•C'b^<.y^iTIE^(4)AU«(5)Wc1-:l^W*U^o 

(4) 0^y^4. 8 

(5) 0. 2^b+y^5. 0 

[0067] m.§i^<D^mm^^5mi-%u±xh^t. 9^\cmmx}tmmii)mr-r^m\^t^h 
[0068] tfcmmo-^mma^o. 2m^%^m. xiii^±m7cm(D^mm7^^^nxo. 2m 



wo 2005/052204 1 6 PCT/JP2004/017617 

[0069] mmRxmik(om±timm^o. 2-1. 5ls^%^c^3v^r®^^^:>5^5o 

[0070] :^mm(Dmm(DMg-Zn-I(E^'Vif^i^^A^^Xtt. MLfc$5ffl<D-^W*Sr 

TC^T-fcS^-a-t^-v^^^/l^ A-g-^©mi5ffl^S:Mie^ ( 1) - (3) ^mtcirhOtL 
TV^5;5S. J;l90*U^m«5ffli:LT{tTIE^(l ' ) - (3' ) Sr?3iyh-rt<^-Cfc5o 

(l')0. 2^a^3. 0 

(2')0. 2^b^5. 0 

(3')2a-3^b 

[0071] mm(Dj^m2) 

:^mM<omM(Dj^m2\zx^-^^:^-y'>j^^^ti. m^moAg. znRxfm±m 

hm^^ti^ix\t2&.±(D7iimxh^o 
[0072] :i(D'^^:^i^'i7j>.^^(Df(m.mmit^ m^o-^mA^am'f'Votu ixti2&>±<D 

^cmi-xt-t^t. a. b^u^cfiTiB^d) (5) ^mrcirh(Dtf£^o 

(1) 0, 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 
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(4) 0^C^3. 0 

(5) 0. 2^b + c^6. 0 

[0073] m^o-^mM^sm^VoSkTbi-^m^. ixit2&.±(D^±m7tm(D^^m^^ 
m7cm(D^^m^^f\-^o. 2m^%&>±t-r^m^ti. mmoj^mitmm-vhz 

[0074] :^mt^(Omm(OMe-Zn-RE^-rV:^i/^A^4kKid\^Xh. ^^^m^S^m^ 

7cmx*h^m^(D-7^^iy^j>>^^(Dm.^^m^mm^ii) - (5) ^mtcrh(Dt\. 
TV xmt.h^ ^mfig^ila tuTiiTiB^ (1 ' ) - (5 ' ) ^srsifcti>o-cfc6o 

(l')0. 2^a^3. 0 
(2')0. 2^b^5. 0 

(3')2a-3^b 
(4*)0^c^3. 0 
(5')0. 2^b+c^6. 0 

[0075] imm<Dj^m3) 

1gi^n^lX\t2Sk±(D^mXh^. 11475^}*. La, Ce, Pr, Eu. Mm&XfGdA^h 
fS:mi)^tbmiffi^fl^lXtt2SJ.±(D7cmXh^o Mm{^yi^a.;i^/l^)tns Ce 

RxfLa^^^^ti-?>mik(D^±m7cm(Dm^'^xn^^xh^, ^m^h^i^ . 
ix\t2SJ<±(o^±m7cm(D'^mM^hmi'%tu ixmsk±(Dm45i.m(D^m 
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(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[0077] mii^(D^mm^5m^%sirti-zm^. ix\t2sx±(D^±m7vm(D^^mt^ 
m7cm<o^mmi>^^n'^o. 2m^%u±tir^m^\'i. mm(DMmitmm-r^h?> 

[0078] :^mM<Dj^m(DM^zn-iiE^'^^^i^^M.^^izii\^ ^xh . 

^mxh^m^<D-^^^^y'>^^^(Dmm^m^mm^ii) - (5) ^mtcrhoytL 

TV ^^^K iO^^U ^mfifelSlai:L-C«TfH^ (1 ' ) - (5 ' ) ^mtcirhoxh^o 
(1*)0. 2^a^3. 0 
(2')0. 2^b^5. 0 
(3')2a-3^b 
(4')0^c^3. 0 
(5')0. 2^b+c^6. 0 

[0079] mm(DMm4) 

1Si:^tl^lXi-t2Sl±(D7€mXh^. B4^^{4, Yb, Tb, SmRXfNdj:)^b^£^m^ 
hm^^fV5)lX\t2SX±(D5nmXh^. f^Sjtmit. La, Ce, Pr. Eu. MmS.tJ?Gd 

i)^hti:?>mii^hmisi^fi?)ixn2ek±(D7cmxh^o 
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[0080] :i(OT^:^iy^J>^^'^<DMmmit. Zn(D^ma:am^%tU lXn2U±(0 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. 2^b+c+d^6. 0 

[0081] ^±m7hm.m4^mRri^55€m(D^t]rt^m^6. om^%urtirm^n 

X\^^^^K i«90*U«^iai:b-C{iTE^(l ') - (6' ) mtc'rh(DXh^o 
(l')0. 2^a^3. 0 
(2')0. 2^b^5. 0 
(3')2a-3^b 
(4')0^c^3. 0 
(5')0^d^3. 0 
(6')0. 2^b+c+d^6. 0 

[0083] mMomms) 



wo 2005/052204 
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\CMe^1}\i^fc-7^^iy^J>>'k^f)^mfhfVbo iS.U Mef^Al, Th. Ca, Si. Mn, Z 
r» Ti, Hf . Nb. Ag, Sr. Sc. B. C. Sn. Au. Ba. Ge. Bi. Ga. In. Ir. Li. Pd, Sb 

[0084] immoj^me) 

[0085] ^(c. m^-^^^%^'^j^'^^mma\mm^-i.^fn. zjDm&M-xjn>^mi\.x 

(i. 'N;tf^Jf ttit. ECAE(equal-channel-angular-extrusion);!jPX?fe. ffi®. 
0ig3t. FSW(friction stir welding;0l^^#^g?);()PX. ifeit. fttf . :itL6> 

[0086] ECAE^PXjfeft. t^;|sKci^-/<et>T^iSr^Ai-5fcfe{^/-?;^#lc^*^^;^fRi 
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^<P^mWtLXm-8y<y^T!)m^L^\ Xm^L<m-5/<;^X'h^o ECAE<^;!jn 

[0087] &mi^i:^mmax^nom^\t. Bmtm^25ox:si±5oo'x:sirtu &r 
[0088] ^miMx\zx^mmax^mm^}t. ^mMT.^m^(Dm.mi)^25ox:u±5o 

[0089] tt{fdrr^f:^i^f7M.^^mmmz.nmmaxit. irnhMo^mnt^o. oo2jji±4 

hfdo(Dm.mMo. oo2Ui±4. Q9.-rxhr>xm^mno]^xrxh^:Ltii^x.mi^ 

[0090] ifti, ECAE*PX(D!IH:}*0. 95—1. 15/IslT-*>l3, ^!)^ffECAEAPl?rl6[Hlff 
ofe#^Oi^M«0. 95X16=15. 2t*«9,ECAEiDXSr8I@ItTofc:J^<Di^ 
2ll:{iO. 95X8=7. 6t/=t5o 

nmJM1.(omMi-. WLlt;652. 5(D#^/6SO. 92/lHl-efct). WLJt 

ii^2o<D^m. 995/ii-x?&«). i¥WLJtdS5oo»^d53. gi/ni-efcu. ffffiU 

\tt^lOO(Om'^tH. 61/|Hl-C&«3.?¥ffiLitd5lOOO(D#'a*:6S6. 90/Ih1-CS>5o 
[0091] ±iE<Di5t--^i5^-^V!j7i^'a-^^jti^l-MMX?rffo/cMWX!^ft. nUK 

id\^xhcv>mm:^^^^^mm^^nmmmmm(o^^mm&^\^. ^o^m 
. mmh.cpm^i^^i^^m(o^mLmt2,im:ik±.xm. m^^nmnmm 
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[0092] tiim&mmmMmikm<D(i^^j:<th-u^m&x}m'&\.x\^^^o ^tc. mmm 

[0093] Wim-ri!f:^^y^M.^^mm^immax^n^fc^(Dmmaxmim9!hm^m 

[0094] :L<Dmmm^noit^(Dm.maxm{^^^^xiii. mmkt:n^tii(ommaxm\c 

it-<x}i^y^-p^mmBLXj^mi^^m^ti>K±M--r^o -^tc. fi*!]iSm<^M»x 
m^h^^mmtmmi^. ^mi^*5v ^xhcpmm-^^^^>^j>^^Rxf^mmmmm 

y^j^m:xi^(DU^(D^im&\^it^xm£k±±^^\ 
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[0097] imm(Dmm7) 

,HoRxmTi!)>ibti:^mt^hm^^fi^ixmsi±(D^mxh^o 
[0098] :i(D-r^^-y^j>,^^(Dffmm,mits msiz^i-A-B-c-D-Eo^mxmt^^m 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

[0099] tfc^ #±|^7C^;55Dy , HoAXmTi)^hf3:mi)^hm^^fl^lXmSk±<D7tm 

xh?)m^<D'^^:^i^^J>>^^i^is^ ^X\-i. Yi3XXf/i£.titiGd^^nxym^% 
^mLX-h^<. yfiTIE^(4)^U?(5) ^#§fc-r::^;6W*Lv\ 

(4) 0^y^4. 9 

(5) 0. l^b+y^5. 0 

[0100] mm(D^^Mi!>^5m^%&^±xh^t. mmmx\mmtmrir^^\^^^h 

?>i!>^^Xh^ot.1tlX\t2Si±<D^±myim<0^^mi!)^^WrX5m^%U±Xh?> 

t. mmmxnmm if)mrirm\^t^h^7f)>hxh^o 
[0101] -^tzmmo^^Mm. im^%^m. x\t^±m7um(D^^m^>^nxo. m 
'f-%^mxh^mmRxmii<D{i?-tKth\^^irm^i)^^-['^i^f£^o =8&o-c. m#& 
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o 

[0102] ^&&xmi^(Dmi^ttmm^o. 5-1. 5m^%\^m^xmmi^ti:^. 
si±5. om^%skrxh?>o 

[0103] *||16(D?^ffi<DMg-Zn-RE^-v^;^ii^!>A-g'^-Cli. Hif5^Lfci5HO^^*S: 
5c^-efc5#^© v^^-:^l>is'a'^omi6ia^WIB^ (1) - (3) ^iSSfctlj© 

Tv^5;6^ xmtL\^m^mstLXitrm^ii')-is')^mit-rh(Dxh^^ 

(l')0. l^a^3. 0 
(2')0. l^b^5. 0 
(3')2a-3^b 

[0104] immojf^ms) 

Mg, ZnRXJ^^±m7cm^t^4^U±<D^^Xh'0. ^±m7i,mt. Dy. HoR 

xmTi)^h^j:mi>^hmn^n^ixmsi±(D7tmxh^. m^Tcmit. vb. xb. sm 
RxfNdt^hti:mi!i^hm^^n^ixti2u±(07tmxh^o 
[0105] :^mm(Dmm\cx^-^^^'y^j>^^^<Dm^iisimtt, m^(Dtmm^amih%ti. 

(1)0. l^a^5. 0 
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(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[0106] :^mm(Dmn(OMgr-Zn-RE^-^^:^i>^':7J>.^^\Z^\/^Xh. -^^^tllJlj^W^ 

TV ^^fiK i:mt.u "^m^m&tLxitrm^ii') -is') ^mtcthoxh^^ 

(l')0. i^a^a. 0 
(2')0. l^b^5. 0 
(3')2a-3^b 

[0107] {mm(DMm9) 

Ce. Pr, Eu, Mm^t;«Gd;5>P>'5J5Pd^bi^*^$tu5lX«2iU±<^7n^-Cfc§o 

[0108] :i^mM(DMmKx?>'^^^i^^j'^^^<om^'!mn. zn(o^^m^am'^%tu 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

(4) 0^c^3. 0 

(5) 0. l^b+c^6. 0 

[0109] m^<D^mMi:5mi-%urtir?>m^. ixit2Sk±(o^±m7cm(o^^M7!)^ 
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TV ^^HK Xmt.LV >mfifel5ffli:LT«TiB^ (1 ' ) - (3' ) i:mitit(DXh^o 

(1*)0. l^a^3. 0 
(2')0. l^b^5. 0 
(3*)2a-3^b 

[Gill] (mmoMmo) 

xmTit^^^j:mi»hmmfi^ixm&^±(D7cmxh^. m^Ttmit, vb. Tb. sm 

[0112] :^mm(DmmKx^-^if^^y^j^^^<Dm^^mit. zn<D-^^m^am^%tu 
(D^mA^'^t\-xcmi-%tu ixtt2sx±<Dm57c$^(D^^m^^t\rxdm^% 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

(4) 0^c^3. 0 
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(5) 0^d^3. 0 

(6) 0. l^b+c+d^6. 0 

[0113] ^±m7cm.f^47cmRxj^mjtm<D^f^^m^6. om'f%^mk't^m^. 

[01 14] if^W^&(Dm^<DM^Zri-'KE7h-^if^i^^J>>^Mz.io\ ^■0b. -g-i^WttfJl^WS: 

(1*)0. l^a^3. 0 
(2')0. l^b^5. 0 
(3')2a-3^b 

[0115] {Mm(D^mi\) 

m^Me^m±tc-7^^iy^J^^^t^mihi\;6o Mef^M Th. Ca. Si. Mn 
. Zr. Ti. Hf . Nb. Ag. Sr, Sc. B. C. Sn. Au. Ba. Ge. Bi. Ga. In. Ir. Li. Pd. 

So 

[0116] mm<DWMi2) 

[0117] ^!fcV^-e. 'r^:^i/^J»^±mtm\^i^M^t^^m^m^Xh!k^\ ::<OfSk(Dl^m 
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[0118] ?fev>-c. '^y:fmm^i^m^s^x\mm\ixm^^m^m^x'f'm^j^u 
mm^m^mLxh^^\ z(Dm(Dmiiiimmwn. u^hoov-ssox:. 

o 

[0119] m^. mmi-yym^mtmmmax^m^t\z.i.y) . ^y^m^mm^m 

^:^:fy=:.ii}j]^Tvi^y^tJ:if<Dm^)&hMi:^m^Mx.Xh!^\f\ S-fbfigJ^^lc 

m^^mmit^i^n^h^^^\i±y^ym^'^mmti:^m'^itLxh^\ m 
[0120] :L(DXo\mmQx^noitmBMxmtt. nm.Kts\,^xhcpmm^^^i^^'^ 

mm\ix^nm(Dm^m^it-<x\f^y:itj-^m&Rxj^^i^m:^^thi^±^ir^ 

o 

[0121] mB^)/yj^'^mmmimmax^nom(Dn^mm5Sirxh?>:iti)Wt.h 
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mm\z.:ti^yh^fi'r. ^fz. '^^y^mv^mit<^^j'm^M'r^t.x<D^M\^'o\^x 
[0122] mm^y:fj^^mikmmmax^n^fz^<Dmmajim{m^m%:mixh 

m^t^t^mmmmK. '^uK^\^xhcpmi^'^^^i^^j>'nRx^-8:mmmmm 

:b'7^^^y^M,^^\tmm(D^mi-6\^X^-^^^i^^J>^^^\^tt-<Xm§I^RV^ 

±m7cmi)^xmmmxhoxhm^Rxfmmi^<Dm\^m^:Lti)^x^^o 

[0125] JJJlTx^lfe««Jl-oV^-C|ftM-rSo 
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[0126] mrnmi-^ti. 97m^%Ms-im^%Zn-2m^%Dy(D37C^-9'^:^i/^J>,^^ 

[0127] mMm4'r^\t. 96. 5J®i^%Mg-lJI^-%Zn-lJgi=-%Y-l. 5Jg^%Dy(^45c 
MMmS-^ti. 96. 5l^^%Mg-lJg^%Zn-lJlg^%Y-l. 5J!g^%Er<^45c^ 

[0128] ^ii0!|6-Ctt. 96. 5Ei^%Mg-lJI^%Zn-l. 5i^^%Y-lMi^%Dy04x 
IIJfe0il7-Cft. 96. 5l^i^%Mg-lJIi^%Zn-l. 5JI^^%Y-lM^%Er047C^ 

[0129] lt|!S0lll-e«. 97M^-%Mg-llgi^%Zn-2M^%La<^37C^vj/;^iv'!^i>.-a-^ 
JtWJ2-Ctt. 97M^^%Mg-lJ®^%Zn-2M^%Yb(D37Cm-vj5^-^i/i:r3.-g-^ 

[0130] \mmX\t. Q7Ul'%M^mi'%Zn-2mi'%CB<D35m-7^:^i/^J>.^^ 
itlfe«»j4-eW:. 97Mi^%Mg-lEi^%Zn-2Jlg^%Pr(D37n5^-^^^i/!>A-g-:^ 
itli!0!l5Tii. 97JI^%Mg-ligi=-%Zn-2m-T-%Nd(^37n^-7i?';^^;y!^'i^-a-^ 
lti{E«»J6-e{i. 97J!g^%Mg-lE^%Zn-2J!g^%Sm(^37n^-725^^V'>ix'g-^ 
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[0131] #%f!jtLT«, 98Mi^%Mg-2Jgi^%Y(D25^^•x'^/;t^v'>>i.'a•^^g^fflV^5„ 
[0132] (^itW^iMm^) 

[0133] muftis immu 2^MMf^^mM<D^Mt^^^fix\^^o m2Ktt. mm 

mme. 7<D^^^mM<D^Mt^^^tlx\^^^o me\a-i. itwi3-9(D'^^mM(D 
¥X;6s^$tb-cv^5o mriat. m^m<Df^^mM(o^M7i^^^tix\^^^o 
[0134] 0l-|g5^c^'rJ:5^^:^ mmmi-7(D-9'^:^->^A^^izti^mMmmmi^<D 

[0135] iiife^3Ji-7&u'it|{e^Ji-9mm<^i^^mi^d>t>jjtT(Oii:«^$nfco 

Mg-Zn-RESTC^^at-a-^-^fis REd5Dy> Ho. EvOm^icMmmmm^ 
i!)m^^fy^(D\mU REd5La. Ce, Pr, Nd. Sm. Eu, Gd. Yb(D#g-ftSM»l 

mmm^7!}m^^n^£\'\ Gd«, La, Ce, Pr. Nd. Sm. Eu. Ybir^L^Sj^S^/.^ 

mmmmm^j^^-r^Tcmxh^Dy. ho. Er^©m-a-»-ett2. 5m^%xhM 
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tit. Yb. Tb. Sm. NdXTJ^Gdfi. Mg-Zn-RE(RE=Dy. Ho, Er) iJlj^-fS 

m^\at. 5. om^%urfih. ^mmmmmm(Dm^mif^j:^\ *^c. La, ce 

. Pr, Eujg.U?Mm{i, Mg-Zn-RE(RE=Dy, Ho, Er) iZ-mai-^m^iat. 5. 0 

[0136] \tmi(Dmmt(Dm^nnmo-30nnm&'r^h^. iti^m2<Dm^u<of^ 

[0137] (ilit«-<?5ify*-:^S!SI^I|^) 

af{*69Hv-efeofe« 

[0138] (ecae;!jdx) 

±fBit|55^»Jl, 2^H^tl/(?5i|it$t;c400'C"eECAEiqX^lfeLjfco ECAEiPX 

[0139] (ECAE;!iPX*t(^lfy;&-;^S!^^^) 

ECAE*PXSriiUfcfW^i^'5':*-:^«IfiK@fe(::<t9MLfc«4IeI<DECAE;^ 

ECAE;!jpxtfi(D^3ttf ^;H:tfeU-ClO%@S(^?I$(^|B]±;i5Ebtvfco Slsio 
ECAE;(lPX^Lfc^-C(i, 4|lI(OECAE;(lPX^LfcK3|Sfi}$tA/^?l!${C^>fkfi'fc 

[0140] iECAEMl:u<o^^^mM) 

-^)•mLTV^:fco 8|Hl(DECAE^JPXSrLfcl^5|SfT-f*, 4[HlOECAE^JPX^SrL^cf^5|Sfi: 
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[0141] (ECAE*PX*tO§|5g^i^) 

^L-C¥ff {C|)3^t>T^jiS5X 10"^/|3>O^#-etfofc„ m<OECAEmX^L 

[0142] mmm8-44(Dmm-^^<oi^iiiL^<Dmm^^m 

[0143] [^1] 







ffttlSS 


fftbit 














(atX) 


Ct) 




(^) 


(MPa) 


(MPa) 


(%) 


(Hv) 


8 


MfirtZn-O.SDv 


350 


10 


/im 


338 


340 


1 


78 


9 


I 


350 


10 


200 


212 


213 


10 




10 


Mg-1Zn-1E)v 


350 


10 




320 


321 


2.5 


85 


11 


1 


350 


10 


200 


270 


275 


3 




12 


Mg-lZn-1.5Dy 


350 


10 




344 


361 


6.5 


94 


13 


i 


350 


10 


200 


295 


314 


6 




14 


Mir1Zn-2Dy 


350 


10 




350 


385 


4 


96 


15 


I 


350 


10 


200 


301 


334 


5.5 




16 


Mir-lZn-2.5Dy 


350 


10 


rfi /jm 


336 


385 


7 


94 


17 


I 


350 


10 


200 


314 


348 


6.5 




18 


Mg-1Zn-3Dv 


350 


10 


rn /m 


330 


387 


9 


94 


19 




350 


10 


200 


316 


358 


6 




20 


MeH).25Zn-2Dy 


350 


10 




310 


338 


4 


83 


21 


Mir0.5Zn-2Dy 


350 


10 


^se 


334 


363 


4,5 


90 


22 


i 


350 


10 


200 


307 


337 


7.5 




23 


Mr-0.75Zn-2Dy 


350 


10 


rn /CD. 


330 


366 


4.5 


94 


24 




350 


10 




350 


385 


4 


96 


25 




350 


10 


200 


301 


334 


5.5 




26 


Mff-1.5Zfr-2Dy 


350 


10 


rfi An 


340 


361 


8.5 


88 


27 


I 


350 


10 


200 


307 


329 


10 




28 


ME-2Zn-2Dy 


350 


10 




325 


347 


10 


84 


29 


i 


350 


10 


200 


283 


307 


13 




30 


Mjr-2.5Zn~2E>y 


350 


10 


rn iim 


280 


313 


10 


80 


31 




350 


10 


200 


255 


276 


12.5 





[0144] [^2] 
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(at.%) 


4fD lLi rfte 




Co) 


a2%ifA 

(MPa) 


(MPa) 


(%) 


(Hv) 


32 


ME-lZn-2Er 


350 


10 




350 


385 


4 


96 


33 


I 


350 


10 


200 


301 


334 


5.5 




34 


Mir1Zn-0.5Er 


350 


10 


rFum 


320 


330 


6 


78 


35 


MiT-IZn-IEr 


350 


10 




270 


291 


12 


80 


36 


Mfr1Zn-1.5Er 


350 


10 




295 


321 


13.5 


88 


37 


Mg-lZn-2.5Er 


350 


10 


rp /im 


340 


375 


8 


97 


38 


M«-lZn-3Er 


350 


10 




300 


362 


9 


98 


39 


Mir0.5Zn-2Er 


350 


10 




302 


327 


7 


89 


40 


MR-1.5Zn-2Er 


350 


10 





304 


332 


10.5 


90 


41 


Mr-2Zn-2Er 


350 


10 


rntm 


284 


319 


11 


84 


42 


MK-2.5Zn-2Er 


350 


10 




286 


311 


8 


86 






(at%) 


(^) 




(t) 


0.2XW* 
(MPa) 


(MPa) 


(%) 


(HvJ 


43 


Me"1Zn-2Ho 


350 


10 




350 


385 


3 


93 


44 




350 


10 


200 


310 


340 


8 





[0146] (DM<om^^mn^ oif tubs^-c. mm^itio. i^m\M&2. smm/ 
[0147] m.^mm u±m.fcMm(DmmRxjpMmm im^^ti^h(ox'ttti< . :^mm 
[0148] mimmmu itmmi&-c^itmm2^fi'en(Dmi^U(Di^^mM^^-r^Mv 
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(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

m^^^-vhrn^f-Vois^u mm^Mgd^h^yf. atb«TiE^(i)-(3)S:^fc-rr 

(1) 0. 2^a^3. 0 

(2) 0. 2^b^5. 0 

(3) 2a-3^b 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 
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(1) 0. 2^a^3. 0 

(2) 0. 2^b^5. 0 

(3) 2a-3^b 

(1) 0. 2^a^5. 0 

(2) 0. 2^b^5. 0 

(3) 0. 5a-0. 5^b 

mmajLu^^m. ttimmm3Jim::mmm^n':>fcm(Dm.mwxmt. mat- 
is\^xhcmm.'^^^i^^'^&rjp^^mmmmm^i:^-t^^tt:msitir^M 

(1) 0. 2^a^3. 0 

(2) 0. 2^b^5. 0 

(3) 2a-3^b 

m\^it-<xmB^^mmmmm^(Dm&:^mi)^{}^ti:<thim^\^^^^^t^^m 
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[12] |»^«47!;MllOV^•f tt;{•^-«lc43V^-C. flE2H4AnX«:. mm. IfttiU ECA 

E. ?i»x, ijat^ T'v;^. feat, ftjf . FswMiiRxf^fi(b(ommLmx(D^ 

[14] ft 5j<«47!;lgl2(DV ^Ti^;5^-^{v:*5V ^T. MtaMttX^^ff ofc^tDi^MMfi 

[15] »*3®l75Ml4<ov^-f ^^^^-:S^^:*3V^■C. MEMgiJiYiJiUJ/^fc^Gd^Sr-a-fl- 
T-yM^%^*L. yW:TE^(4)^lt;'(5)iSr?ifc-r^^:Sr#1g[i:-r5ii53fe«?^l5H4 

(4) 0^y^4. 8 

(5) 0. 2^b+y^5. 0 

[16] «^^l7!r^l5(^V>T tV^*-3g^^:^3V^T. MEMgtCYb, Tb, SraRXJPNdil)^P>t£ 

mi!)^hm^^M'p^< th im<D7cm^^Wr'(^cm'f-%^^u c{*tes; (4) r 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[17] ^^J®l7Ir3ll5(^V>-f «tC*3V ^r . ItfEMglCLa, Ce. Pr. Eu^tJ^Mm 

(4) Rxf (5) mtzi-ztmmir:^Mm&mm^-^y^i^^j^^^o 

(4) 0^c^3. 0 

(5) 0. 2^b+c^6. 0 

[18] M*^l75Ml50V^■f tld>-«lJ:*3V^r. frlEMglJlYb. Tb. StaRXmdjl)^^ 
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mi)^hm^^n^:}^^<thm(D7i.m^'^WrX'cm^%^^U La. Ce. Pr. Eu 

o 

(4) 0^c^3. 0 

(5) 0^d^3. 0 

(6) 0. 2^b+c+d^6. 0 

[19] Zn<S:aJ^^%^5tb. Dy. HoRXfETf)^hfJ:^mi!)^hm^^tl^{P'^i< th ia<^5c 

(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 

(3) 0. 5a-0. 5^b 

[20] Zn^am^%^^U Dy . Ho^tmrd>bJ'j:5i¥;«i»fe^^$*T,5^J&< Ift^TC 

(1) 0. l^a^3. 0 

(2) 0. l^b^5. 0 

(3) 2a-3^b 

[21] ft ^JSl9x«20{^j3v^T. mmM^mMmi^-^^^i^^j^^^^^-^^^'y^'^ 

[22] Zn^ami-%^^U Dy . HoRXmTi!)^(bfS:?>mi)^hmiSi^fl^P^< iWOjt 
m^'kfrXhUl'%'^mU mm^M^^hm. a^:b«TlB^(l)-(3)<Srffifc1- 

. nWiZ^\ ^xhcvm^-^^^'y^j^mRxmnwmm'm^^'r^^t^m^ 
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(1) 0. l^a^5. 0 

(2) 0. l^b^5. 0 
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